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REAR DOOR STRUCTURE 

Priority is claimed on Japanese Patent Application No. 
2008-273.162, filed Oct. 23, 2008, the contents of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a structure of a rear door 

openably and closably provided at a rear opening portion of a 
vehicle. 

2. Description of the Related Art 
Inhatchback type vehicles or the like, an opening portion is 

provided at a rear portion of a vehicle body, at which a rear 
door is openably and closably provided. The rear door is 
generally provided with a frame portion to which a rear glass 
is attached. 

There is known a vehicle rear body structure having the 
above-described structure at a rear portion of a vehicle body, 
in which a lateral beam having a closed sectional structure is 
provided so as to extend along a lower edge of a rear glass 
(see, for example, Japanese Unexamined Patent Application, 
First Publication No. 2007-176358). 

In this vehicle rear body structure, a frame portion is pro 
vided at a door panel which is attached to a door frame. In 
addition, the lateral beam is separately attached to the frame 
portion in which both ends of the lateral beam are connected 
to the respective lateral side portions of the frame portion so 
as to horizontally partition the frame portion into an upper 
region and a lower region. The rear glass is provided in the 
upper region of the partitioned frame portion and an extra 
glass is provided in the lower region thereof. 

However, in the conventional rear door structure described 
above, the lateral beam for reinforcing the structure is sepa 
rately provided. Thus, there is a concern that as the number of 
parts increases, the cost increases. 

In particular, forming a door panel by joining an upper door 
panel constituting the upper half of the door panel and a lower 
door panel constituting the lower half of the door panel has 
been considered. In this case, the number of parts further 
increases. For this reason, it is becoming more important to 
decrease the number of parts. 

In view of the above-described circumstances, the present 
invention has an object of providing a rear door structure 
which is simplified and has a fewer number of parts and 
enables enhancement of the rigidity thereof. 

SUMMARY OF THE INVENTION 

In order to achieve the above-described object, the present 
invention employs the following. Namely, a rear door struc 
ture according to an aspect of the present invention in which 
a rear door is openably and closably provided on a rear por 
tion of a vehicle body, the rear door structure including a door 
panel, wherein: the door panel includes an upper door panel 
and a lower door panel provided on the lower portion of the 
upper door panel; and a lower edge portion of the upper door 
panel and an upper edge portion of the lower door panel 
mutually overlap so as to form a lateral beam having a closed 
cross section and extending in a vehicle width direction. 

According to the above-described aspect of the present 
invention, the door panel is reinforced in the vehicle width 
direction with the lateral beam formed by overlapping the 
upper door panel and the lower door panel. 

Specifically, since the door panel is reinforced in the 
vehicle width direction with the lateral beam having a closed 
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2 
sectional structure formed by overlapping the upper door 
panel and the lower door panel, it is possible to enhance the 
rigidity of the rear door structure which is simplified without 
increasing the number of parts. 

It may be arranged that: the upper door panel is provided 
with a frame portion to which a rear glass is to be attached; 
both ends of the upper edge portion of the lower door panel 
are provided with a extending portion which extends upward; 
and the extending portions overlap and are joined to both 
lateral side portions of the frame portion. 

In this case, because of the presence of the extending por 
tions formed on the lower door panel, the lower corner por 
tions of the frame portion are reinforced and the upper door 
panel and the lower door panel are solidly joined to each 
other. Specifically, the extending portion, which is provided 
at each lateral end of the upper edge portion of the lower door 
panel So as to extend upward, overlaps and is joined to both 
lateral side portions of the frame portion. As a result, because 
of the presence of the extending portions formed on the lower 
door panel, the lower corner portions of the frame portion are 
reinforced to enhance the rigidity of the frame portion in 
clamping the rear glass, and the upper door panel and the 
lower door panel are solidly joined to each other. 

It may be arranged that the above-described rear door 
structure further includes a reinforcing member which 
extends over the lateral beam and both lateral edges of the 
upper door panel and the lower door panel. In this case, since 
there is provided the reinforcing member which extends over 
the lateral beam and both Lateral edges of the upper door 
panel and the lower door panel, the rigidity of both ends of the 
lateral beam can be reliably enhanced. 

It may be arranged Such that the door panel is joined to a 
door frame via the reinforcing member. 

In this case, a load applied to the lateral beam can also be 
borne by the door frame via the reinforcing member. 

Therefore, since the reinforcing members are joined to the 
door frame, a load applied to the lateral beam can also be 
borne by the door frame, and thereby the support stiffness of 
both ends of the lateral beam can be further enhanced. 

It may be arranged Such that in a beam forming region 
forming the lateral beam, one of the lower door panel and the 
upper door panel is provided with a welding work hole which 
leads to a coupling portion of the reinforcing member and the 
other of the lower door panel and the upper door panel. 

In this case, when welding the lateral beam of a closed 
sectional structure to the reinforcing member, the welding 
gun can be inserted into the welding workhole formed on one 
panel in the beam forming region, and thus the tip of the 
welding gun can be pressed onto the coupling portion of the 
reinforcing member and the other panel. 

Specifically, the welding gun can be inserted into the weld 
ing work hole formed on one of the lower door panel and the 
upper door panel in the beam forming region, and thus the tip 
of the welding gun can be pressed onto the coupling portion of 
the reinforcing member and the other of the lower door panel 
and the upper door panel. As a result, welding work between 
the other of the lower door panel and the upper door panel and 
the reinforcing member can be performed reliably and easily 
in the closed cross section of the lateral beam. 

It may be arranged such that the lower door panel and the 
upper door panel are mutually spot welded at the center and 
both ends, in the vehicle width direction, of the beam forming 
region forming the lateral beam. 

In this case, since the lower door panel and the upper door 
panel are mutually spot welded at the center and both ends, 
with respect to the vehicle width direction, of the beam form 
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ing region forming the lateral beam, the rigidity of the lateral 
beam can be enhanced over the entire length thereof with 
good balance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a vehicle according to 
an embodiment of the present invention seen from the back 
ward. 

FIG. 2 is an exploded perspective view showing a rear door 
according to the embodiment. 

FIG. 3 is a perspective view showing a door panel compo 
nent of the rear door according to the embodiment. 

FIG. 4 is a cross sectional view of FIG. 3 taken along the 
line A-A. 

FIG. 5 is a cross sectional view of FIG. 1 taken along the 
line B-B. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention will be explained 
below with reference to the drawings. In the following expla 
nation, unless otherwise specified, “top”, “bottom”, “left'. 
and “right” refer to the top, bottom, left, and right with respect 
to the vehicle body. 

FIG. 1 shows a vehicle 1 employing a rear door structure 
according to the embodiment of the present invention. 
As shown in the figure, the vehicle 1 is a hatchback type 

vehicle in which a surface of the rear portion of the vehicle 
body thereof is provided with an opening portion 2 on which 
a rear door 3 is openably and closably provided. The upper 
end of the rear door 3 is supported at the upper edge of the 
opening portion 2 so that the rear door 3 can be flipped up. The 
rear door 3 includes an inclined surface a and a vertical 
surface b, the inclined surfacea, when the rear door 3 closes, 
inclining backward and downward from a roof 4 of the 
vehicle body and the vertical surface b, when the rear door 3 
closes, extending downward from the rear end of the inclined 
Surface a. A rear glass 5 is placed on the inclined Surface a 
while an extra window glass 6 is placed on the vertical Surface 
b. 

FIG. 2 is an exploded perspective view showing the rear 
door 3. 
As shown in the figure, the rear door 3 includes: a door 

frame 10 being one of frame members; a door panel compo 
nent 11 (door panel) attached to a vehicle exterior side of the 
door frame 10; and a rear spoiler 12 attached to the vehicle 
exterior side surface of the door component panel 11. The 
door frame 10 and the door panel component 11 are made 
from steel plate material while the rear spoiler 12 is made of 
resin material. 
The doorframe 10 is bent in a V shape in a side view so as 

to form the above-mentioned inclined surface a and the ver 
tical Surface b, and formed in Substantially a rectangular 
shape in a front view. The peripheral portion of the doorframe 
10 is formed in substantially a hat shape opening toward the 
vehicle exterior side. Further, the outer peripheral edge and 
the inner peripheral edge are provided with a flange portion 
10a and 10b, respectively. It should be noted that the refer 
ence numeral 13 in the figure denotes an attachment portion 
provided on the center of the lower edge portion of the door 
frame 10 for attaching a lock mechanism thereto. In addition, 
the inner area of the door frame 10 of substantially a rectan 
gular shape opens over the inclined surface a, the Vertical 
surface b, and a bent portion between the inclined surface a 
and the vertical surface b. 
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4 
The door panel component 11 includes: an upper door 

panel 14 constituting the upper halfportion of the door panel 
component 11 and Substantially corresponding to the above 
mentioned inclined surface a, and a lower door panel 15 
constituting the lower halfportion of the door panel compo 
nent 11 and Substantially corresponding to the above-men 
tioned vertical surface b. The upper door panel 14 and the 
lower door panel 15 are mutually welded and fixed. 

FIG. 3 shows a door panel component 11 in which the 
upper door panel 14 and the lower door panel 15 are mutually 
welded and fixed. Meanwhile, FIG. 4 and FIG.5 show a cross 
section of the rear door 3. 
As shown in FIG. 2 and FIG.3, a window opening portion 

16 is formed on the inner side of the upper door panel 14. In 
addition, the upper hem and both lateral hems of the window 
opening portion 16 constitutes a frame portion 17 for Support 
ing the upper edge and the lateral edges of the rear glass 5. 
respectively. Further, as shown in FIG.2 and FIG.4, the lower 
edge of the upper door panel 14 is provided with a lower beam 
constituent 18 which extends along the vehicle width direc 
tion and has a hat-shape cross section with the middle area 
thereof protruding downward. 
On the other hand, the lower door panel 15 is provided with 

a Substantially rectangular-shape panel body 19 constituting 
the vertical Surface b, and the upper edge portion of the panel 
body 19 is provided with an upper beam constituent 20 which 
is bent toward the roof 4 of the vehicle body. The upper beam 
constituent 20 extends along the vehicle width direction and 
has a hat-shape cross section with the middle area thereof 
protruding upward. In addition, both edge portions, with 
respect to the vehicle width direction, of the upper beam 
constituent 20 are provided with an extending piece 21 (ex 
tending portion) which extends obliquely upward along the 
inclined surface a. Further, a frame portion 22 is provided 
immediately beneath the upper beam constituent 20 provided 
on the upper portion of the panel body 19. The extra window 
glass 6 is to be attached to the frame portion 22. 
The upper beam constituent 20 and both extending pieces 

21 overlap with and are welded to be fixed to the lower edge 
of the upper door panel 14. Specifically, as shown in FIG. 4. 
flange portions 20a and 20b of the upper beam constituent 20 
are welded to be fixed to a front flange portion 18a and a back 
flange portion 18b of the lower beam constituent 18, respec 
tively. Thereby, the upper beam constituent 20 together with 
the lower beam constituent 18 forms a lateral beam 23 which 
has a closed sectional structure and extends in the vehicle 
width direction. In addition, each edge portion of the upper 
beam constituent 20 in the vehicle width direction is curved 
downward to lateral edgeportions thereofas shown in FIG.5. 
The lateral edge portions of the upper beam constituent 20 
overlap to the upper surface of the lower beam constituent 18. 
Each extending piece 21 overlaps and is welded to be fixed to 
the upper surface at the lower end of a lateral side portion of 
the frame portion 17. As illustrated by “X” in FIG. 3, the 
lower door panel 15 and the upper door panel 14 are mutually 
spot welded at a plurality of points, that is, the center and both 
ends, in the vehicle width direction, of the beam forming 
regions of the lower door panel 15 and the upper door panel 
14, the beam forming regions forming the lateral beam 23. It 
should be noted that the spot welded points between the upper 
beam constituent 20 and the lower beam constituent 18 are 
arranged in houndstooth if at all possible. 

In addition, the rear spoiler 12 made of resin is attached to 
the upper surface of the lateral beam 23 formed of the lower 
beam constituent 18 and the upper beam constituent 20. 

Further, substantially T-shaped center stiffeners 25, which 
are reinforcing members, are welded to be fixed to the upper 
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surface of the bent region at both lateral side portions of the 
doorframe 10. The lateral beam 23 of the door panel compo 
nent 11 is spot welded to be fixed to the doorframe 10 via the 
center stiffeners 25. Each of the center stiffeners 25 includes: 
a base portion 26 overlapping and fixed to the upper Surface of 5 
the bent region of the door frame 10; and a support piece 27 
extending from substantially the center of the base portion 26 
to the vehicle interior in the vehicle width direction. Both 
lateral edge portions of the lateral beam 23 (lower beam 
constituent 18) are attached to the upper surface of the support 
pieces 27. Each of the support pieces 27 is formed to have a 
cross section substantially hat-shaped with the center in the 
backwards and forwards direction protruding downward. 

The upper beam constituent 20 of the lower door panel 15 
is provided with welding work holes 28 that each face the tips 
of the support pieces 27 of the center stiffeners 25. When the 
lateral beam 23 and the center stiffener 25 are welded, the tip 
of a weld gun 29 is inserted into the welding work hole 28 as 
shown in FIG. 4. It should be noted that the welding work hole 
28 is sealed with a grommet (not shown in the figures) after 
the welding work. 

In addition, the outer peripheral edges of the upper door 
panel 14 and the lower door panel 15 are joined with the door 
frame 10 by hemming (refer to FIG. 5). 
As is explained above, in the rear door 3 of the vehicle 1 

according to the present embodiment, the lower beam con 
stituent 18 of the upper door panel 14 and the upper beam 
constituent 20 of the lower door panel 15 mutually overlap 
and are welded to be fixed. Based on the configuration above, 
since the lateral beam 23 having closed sectional structure 
and extending along the vehicle width direction, the rear door 
structure is simplified and does not require an additional part. 
As a result, it is possible to reliably enhance the rigidity and 
strength of the door panel component 11 in the vehicle width 
direction. 

In particular, in the rear door 3, both ends of the upper edge 
portions of the lower door panel 15 are provided with the 
extending pieces 21 which protrude upward. Both of the 
extending pieces 21 together with the upper beam constituent 
20 overlap with and are welded to be fixed to the upper door 
panel 14. Accordingly, it is possible to enhance the joint 
strength between the lower door panel 15 and the upper door 
panel 14, the rigidity and strength of the lower corner portions 
of the frame portion 17, and the clamping rigidity in the 
clamping of the rear glass 5. 

In addition, the rear door 3 is provided with substantially 
T-shaped center stiffeners 25 which straddle the lateral beam 
23 and the lateral edge portions of both the upper door panel 
14 and the lower door panel 15. With this configuration, the 
rigidity of both ends of the lateral beam 23 can be reliably 
enhanced, thereby further enhancing the rigidity of the rear 
door 3 as a whole. 

Moreover, since the center stiffeners 25, which are rein 
forcing members, are welded to be fixed to the doorframe 10 
in the rear door 3, a load applied to the lateral beam 23 can be 
efficiently borne by the door frame 10, and thereby the Sup 
port stiffness of both ends of the lateral beam 23 can be further 
enhanced. 

Further, in the rear door 3 according to the present embodi 
ment, the welding work holes 28 are formed on the upper 
beam constituent 20. Accordingly, when the lateral beam 23 
and the center stiffener 25 are welded to be fixed to each other, 
the tip of the weld gun 29 can be pressed onto a point to be 
welded through the welding work hole 28. As a result, weld 
ing work between the lower beam constituent 18 and the 
center stiffener 25 can be performed reliably and easily in the 
closed cross section of the lateral beam 23. 
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6 
Further, the lower beam constituent 18 and the upper beam 

constituent 20 are mutually spot welded at the center and both 
ends, with respect to the vehicle width direction, of the beam 
forming region. Therefore, the present embodiment is also 
advantageous in that the rigidity of the lateral beam 23 can be 
enhanced over the entire length thereof with good balance. 

It should be noted that the present invention is not limited 
to the embodiment described above. Various design modifi 
cations may be made without departing from the spirit or 
Scope of the present invention. 

For example, the upper door panel 14 and the lower door 
panel 15 are mutually overlapped and welded to be fixed so 
that the edge of the lower door panel 15 is placed on the edge 
of the upper door panel 14, thereby forming the lateral beam 
23 which has a closed sectional structure and extends along 
the vehicle width direction. However, the upper door panel 14 
and the lower door panel 15 may be mutually overlapped and 
welded to be fixed so that the edge of the upper door panel 14 
is placed on the edge of the lower door panel 15 for forming 
the lateral beam 23 of a closed sectional structure. 

While preferred embodiments of the invention have been 
described and illustrated above, it should be understood that 
these are exemplary of the invention and are not to be con 
sidered as limiting. Additions, omissions, Substitutions, and 
other modifications can be made without departing from the 
spirit or scope of the present invention. Accordingly, the 
invention is not to be considered as being limited by the 
foregoing description, and is only limited by the scope of the 
appended claims. 

What is claimed is: 
1. A rear door structure in which a rear door is openably and 

closably provided on a rear portion of a vehicle body, 
wherein: 

the rear door comprises: a door frame; a door panel 
attached to a vehicle exterior side of the door frame; an 
inclined surface, when the rear door closes, inclining 
backward and downward from a roof of the vehicle 
body; and a vertical Surface, when the rear door closes, 
extending downward from the rear end of the inclined 
Surface; 

the door panel comprises an upper door panel constituting 
the inclined surface and a lower door panel provided on 
the lower portion of the upper door panel and constitut 
ing the Vertical Surface; 

a rear glass is attached to the upper door panel and an extra 
window glass is attached to the lower door panel; 

a lower edge portion of the upper door panel and an upper 
edge portion of the lower door panel mutually overlap so 
as to form a lateral beam having a closed cross section 
and extending in a vehicle width direction; and, 

the lower end of the rear glass and the upper end of the extra 
window glass are attached to the lateral beam. 

2. The rear door structure according to claim 1, wherein the 
doorframe is bent in a V shape in a side view so as to form the 
inclined surface and the vertical Surface, and opens toward the 
vehicle exterior side over the inclined surface, the vertical 
Surface, and a bent portion between the inclined surface and 
the vertical surface. 

3. The rear door structure according to claim 1, further 
comprising a rear spoiler attached to the upper Surface of the 
lateral beam. 

4. The rear door structure according to claim 1, wherein: 
the lower edge portion of the upper door panel is provided 

with a lower beam constituent which extends along the 
vehicle width direction; 



US 8,226,151 B2 
7 

the upper edge portion of the lower door panel is provided 
with an upper beam constituent which is bent toward the 
roof of the vehicle body and extends along the vehicle 
width direction; and 

the upper beam constituent is welded to the lower beam 
constituent to form the lateral beam. 

5. The rear door structure according to claim 4, wherein: 
the door frame has a peripheral portion formed in Substan 

tially a hat shape opening toward the vehicle exterior 
side; and 

each edge portion of the upper beam constituent in the 
vehicle width direction is curved downward to lateral 
edge portions thereof, and 

the lateral edge portions overlap and are joined with an 
upper surface of the lower beam constituent and the 
outer peripheral edges of the peripheral portion. 

6. The rear door structure according to claim 1, further 
comprising a reinforcing member which extends over the 
lateral beam and both lateral edges of the upper door panel 
and the lower door panel. 

7. The rear door structure according to claim 6, wherein in 
a beam forming region forming the lateral beam, one of the 
lower door panel and the upper door panel is provided with a 
welding work hole which leads to a coupling portion of the 
reinforcing member and the other of the lower door panel and 
the upper door panel. 

8. The rear door structure according to claim 7, wherein the 
lower door panel and the upper door panel are mutually spot 
welded at the center and both ends, in the vehicle width 
direction, of the beam forming region forming the lateral 
beam. 

9. The rear door structure according to claim 6, wherein the 
door panel is joined to the door frame via the reinforcing 
member. 

10. The rear door structure according to claim 9, wherein in 
a beam forming region forming the lateral beam, one of the 
lower door panel and the upper door panel is provided with a 
welding work hole which leads to a coupling portion of the 
reinforcing member and the other of the lower door panel and 
the upper door panel. 

11. The rear door structure according to claim 10, wherein 
the lower door panel and the upper door panel are mutually 
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8 
spot welded at the center and both ends, in the vehicle width 
direction, of the beam forming region forming the lateral 
beam. 

12. The rear door structure according to claim 1, wherein: 
the rear glass is attached to the frame portion of the upper 

door panel; 
both ends of the upper edge portion of the lower door panel 

are provided with a extending portion which extends 
upward; and 

the extending portions overlap and arejoined to both lateral 
side portions of the frame portion. 

13. The rear door structure according to claim 12, wherein 
the extending portions overlap and are welded to the upper 
surface at the lower end of both lateral side portions of the 
frame portion. 

14. The rear door structure according to claim 12, further 
comprising a reinforcing member which extends over the 
lateral beam and both lateral edges of the upper door panel 
and the lower door panel. 

15. The rear door structure according to claim 14, wherein 
in a beam forming region forming the lateral beam, one of the 
lower door panel and the upper door panel is provided with a 
welding work hole which leads to a coupling portion of the 
reinforcing member and the other of the lower door panel and 
the upper door panel. 

16. The rear door structure according to claim 15, wherein 
the lower door panel and the upper door panel are mutually 
spot welded at the center and both ends, in the vehicle width 
direction, of the beam forming region forming the lateral 
beam. 

17. The rear door structure according to claim 14, wherein 
the door panel is joined to the door frame via the reinforcing 
member. 

18. The rear door structure according to claim 17, wherein 
in a beam forming region forming the lateral beam, one of the 
lower door panel and the upper door panel is provided with a 
welding work hole which leads to a coupling portion of the 
reinforcing member and the other of the lower door panel and 
the upper door panel. 

19. The rear door structure according to claim 18, wherein 
the lower door panel and the upper door panel are mutually 
spot welded at the center and both ends, in the vehicle width 
direction, of the beam forming region forming the lateral 
beam. 


